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Abstract 



PROBLEM TO BE SOLVED: To trigger no chemical reaction even when a conductive 
polysilicon is used as a lower part electrode in succession in a semiconductor DRAM process, 
by forming a composite dielectric film comprising an alumina layer and an aluminum nitride 
layer on the upper part of a conductive layer with a pattern by an atomic layer vapor-deposition 
method. 

SOLUTION: A silicon oxide film 101 is formed on a semiconductor substrate 100 first, and a 
storage polysilicon 102 is formed as a lower part electrode constituting a charge storage 
capacitor, over which an alumina 103 is formed by an atomic layer vapor-deposition method. 
Being amorphous, the alumina film is excellent in step coverage, almost to 100%. Then the 
alumina layer 103 and an aluminum nitride layer 104 are repeatedly formed by the atomic layer 
vapor-deposition method in situ, forming an AI203/AIN composite dielectric thin film 115, over 
which a doped polysilicon is vapor-deposited to form the upper part electrode of a DRAM 
capacitor. 
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(54) wmozrn ®?mtt&TB&Lit7)v$i-/7)v$-vi±^ mGm&mm-jir'rrti'j' 

imm 180 

[ mm 3 m&m.mz ^wm^mm u 1#£ s 

mm^m] ^mcvrnw^m^ m=Fmmm (a 

LD) tttmmi. T)V*i-/7lV*-^J*1-4 by 
A b' (A 1 2 0 3 /A IN) Xte. T/WS-^A-M 
--f h'/T/US-^A^-df^ (oxy) -fl by4 b (A l 
N/A l ON) <^£i^ft&SI£SI&f§ItMttttfiT' 

mmizmitb, mmtvw&m. ^wkig*®^ 
RAM^^^-v^^3i-ri> 0 ztitmmiz. * 
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?->%8.ztitzmmm±.mzi&?mmm < ald > * 

^T'7>US^ (Al 2 0 3 )|t7^$-WW N5^f 
K(A1N) Jf«^|^«clS^^^Sgpg : is J: V 
JJBftdttWMLkfli CVtl fcjftfc* S BUB* JWW 

hU^f-^7/l^-^A (TMA) IrV-^^'XtL-C 
MSJ£S:3 0 0~~4 5 0X;«t£fU S^SIS* (A 
LD) ^Tr^S^fcT/PS-^A^ h7>f KB 

7^5 -n^n^ F* U 

4 5 0~6 0 0iCfciH*U BC?®£* (ALD)M 

ftLT«^mffcn»«d»-«eH»«tiTOfli tie 
s^^ix^v-x^xsiAiifftio. m=Fmmm (a 

LD) ^CTT/l/S^fcr/PS-^A^ h7-f Kl 

J4. h'J^^T^S-^A ( TMA) V-ZbH 2 0 
V-zRlfi. NHgV-xSrfifrSoNfUlOia. -tlAJVV 

x&mtmxz*t. ±iecoTMAv-AsSA. h 2 ov 
fc»<o^jstt«**SKAS*si»*3B4 tieawD ra 

TMAV-X. H 2 OV-X, VC->?, TMA 

DRAM^y?y^KjS*$fe. 

[ 7 3 _hf eos^s ftfc y - x a'^SAHM 5 
ii, 7/PS-^i^n^ H (Ai c i 3 ) y-xtH 2 
ov-z&tf. NH 3 y-x^3r^«o^wia^xv«^ 
^jufflfcatx**. iier^s^^A^o^^ h ( a i 

c i 3 ) y-^eSA, H 2 oy-*8SA&tf. NH,^ 

y-^SA^+iat^-i/^fcrt^^att^ftiaAS 

*4i9^4CEaW)DRAM*ir^^ttfi*i6. 



)1>*-*?£.9U?4 V ( A 1 C 1 3 ) V-X^ K-i/'. 
HjOV-X, 7^S-«7A?n^ h* (A 1 

ci 3 ) y-^, NH 3 y-w, j*-is(08 

fcffittODRAM**/<S/*«}S*i£. 

[ if 3 iM&^msmi.. h« ( n, ) v t 

yPd'y (argon) (Ar) , 's'J'^A (He) <?5o 

^DRAMJf+Ay^gjSja. 

[fs^s i o 3 *m#mg±tzm%Mi:J8ffi-i>m 
y-y?L. mww-ym&thfm ; ±E«V< 

*-y»J«3flfcWf±&iaiWIi8i* ( ALD ) U 
i^TT^i-^A^M b5M K (A 1 N) Jf £Jgj£-f& 
SK: JJW)7A'$-'> A-M h^-f FS±a»c7;PS 
m>A*jJf5^--f h5-f H (Al ON) Jf 

DRAM^ftAy^Sittft. 
[ ffcRE 1 1 3 ±11<D7)U 5 - ^ A** W-fh :M 
H (A 1 ON) «S:»iS-rsSB«. ±IB^7/l^5-'> 
A-M Vy4 H (A 1 N) Jllll^tMitSg 
■t*trtl^l OfcSllWDRAM^'C^KWr 
3£. 

[ ft^JS 1 2 3 ±IS<0^*a«LhC^^ § *lfc±IE 
$®fli h'-ty^Six^'J y ay^tsmim 1 
AfctiffcfcJa 1 0 {CiEfltOD R AM^f-W^Ki&tf 

fl^JB 1 ifcttlfc&S 1 0CE8W>DRAM*-W'R'* 

[ff«3S 1 4 3 iJE^MWWcW-ySrJBJM- 5^ 
Pg{±, nm4TXfv7XVi/Vaym&£BrfLtZ> 

wm^ismm. 1 4 ^iits^« 1 0 cm^d r am 

[ffi#Jli53 S^itmtA-y^i^oDRAM 
v 'J n y^SSt ; ±f icox ■?••/? ft Vis 1) a ym&±.® 

"f SDRAM^-T^'y^. 

[IflSfl l 6 3 ±E<oS^BHS*BBi, 7;P5 ^-JS 

CIS*fll73 ffI»t/^^ODRAM 
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S'yayWifc ; ±Mxfy?XVisi)a>%&±.M£ 

-Wt^ by A YMlM^^iXtzTlV^-^^ 
hyj F (A 1 ON) It iJiET^S-^A 

■j a ymmx-m^. ztitzztMrnttzDRAM** 

[ft*Jll8] ±M<7)X?-;9iWsVa>mm±. 
HSG<1?yyy n ymffiSr-irOifi*Jl 1 5 * fclii&JfcE 
1 7tffiUI«DRAM4f^^*>'^. 
[91*519] ±g0Af v?#Vi'Va>W&&. 

twtn&Ri 7fcieaoDRAMdf-v J ''c^. 

[00 0 1] 

[»Hoiw-«aff»if] *«b^±. ^wfHoaw 

[00 02] 

It^-V^y? (storage capacitor)#[5^rf"63EFBl& 
(design rule) <7)7CT\ HF*3*l.fcaSlrtlC:*8*0> 

[0003] zox o t, ftssfifcararttK 

[0004] ^Wffi8*c J r'*i'?CVti%iWtk&tikizit 
ZMhtz*xn~tmtLZ. 7rf y (Fazan) ^ti, 

r*y#£&iBifif3i5, 2 7 8, 0 9 i^(=is^r, 

X?7?ffii§cOTSB€&i:£HSG (hemispherical gr 

ain) ^u^y^jg^is-fi.ifctio. mammm 

[0005] df^"7 (T.Kittawa) frfc'li, 19 
9 2^J^ International Conferenceon Solid State De 
vices and Materials^^ffcfcS^mSI9 OK, 9 2H 
IZ, 9 (tantalum) WcM ( T a 2 0 3 ) 

<?>£0%&ffi%ft&iZffiaLtz2 5 6Mt'7 hDRAM 

mtzliBST (Ba.Sr.-.TiOalfljf^l ft 

zttfrnztix^tw. uimnmwmmmi. d 

RAMdfY>^^*»fW-4fcftfc:{ilK<osaRL*ft 



XTyyjjrf—iJ yi? (step coverage) Sr^fO^ 
^Kfl2RS:»Sl-*-$*fc, SiiffiHBKWS (surface kine 
tic regime) (T)$MX'fo&<&3& (low temperature) X' 
it¥WftMM'%£ (CVD ; chemical vapor depositio 

n ) x-mmmfctz z t *= i 9 . is^iwi;^ 

-f Kn#-#y (hydrocarbon) OjfljgftsDSWPflSI. 

c^^n^s- ? i z&zrsiimtfb * . 

[0006] ^ftfcHSBc, * y ?/HJMU8«0j|iSflEa 

x . mm*v> ( u v o 3 ) xwffiMfcicasr- 

U y / ( dry O 2 anneal ) & t'OIfitfffiffi S tlX O 

s. «aai«r-yy^*au-c^y^H8 

tttt£l*I±3#. (grain boundary)?) 

mzn. mmtf~!m<Btiiztihcox\ mm,m 
[0007] b simm*. mzmtm* 

Wkt&fclhlZ, X3 ■yh^r-KS (Schottky barrier 

height) ojzz^&mmmnmmwmx-fo s * * 
fc. ^K«ffit.-Ky^U3ywiat*-s-y^sas (oh 

mic contact) ff)tz#X7)M. RXfW&ktfVisV 3yfBl 
«Wfc^R££RW:'r y T> *W (barrierm 
etal) 038JB#iB8fC ft*. 

[0008] ±I2<7)B STRfflMRi, 4f 0± 
TSflSffi^fifcWcS'X M I M (metal insulator meta 

i) m&zmt LTfco, tmiitfyffiWkM 

(i. MIS (metal insulator semiconductor) XliM 

iM®m&iRix^z,cr>x\ ±$mnmmmmm 

( S i 0 2 ) aiXONO (oxidenitrideoxide) fflmiZ 
jfiJBSflfc, ^yyj lyZnmttzS I S (semicond 
uctor insulator semiconductor) fi|ja# > 'iiifflti}3fc : Sr'N 
^r*Ig±c7)flia*«-ri> J: 3 \ztth. 

[0009] 

[%BJ*<«?^LJ:dfctSillS] ^-v^^^WiifflJSrJt 
<0*S2:»i^$-*6^* t ftitah.TV^*«. 01 ^#!® 

^^•v^srM^ts^c mmwat&w-z (equiva 

lent Tox)^fi< U*Witf*4»Sr^Ii:36(S»*»4. I 

II§ (equivalent Tox) tT t> . ^^=5: 
[00 10] 4^:. fi£3lW5^*#DRAMXSt:SlfflS 
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is«*OT£ftfflLfc**^*«iiBfora*KD ra 

[00 11] U:#oT, *fKH*>$10>B«li. 

d r a m xmzmmi- h z t # x-# & 

[00 1 2] *»9fcogS2tf>BWI±. _LiSffl*)BWfc: 
TOTWtti'y 3 vHtffl-r* 

ztizt>h. 

[0 0 1 3] *«BH<0S3tf>aWli, JilESl^BWfc: 

[oo 143 *«HBco«4«oawii, ±is^i^awt 

jD^r, Wk<F>X3 v? (stacked) S^ffifSSffl^f^ 
^??«Mg-f.^t&<. 

&< . Ltz%wmmmsmkmfa itznmmD r 

ll. t J) ■& . 

[ 0 0. 1 5 3 

*-y®lS£hfcS1gl±S£M^B3K* (atomic lay 
er deposition;ALD) 3T5$T*7/l' 5 "J" (A 1 2 0 3 ) 1 
tT/PS-^A^-f h7^K(AlN) Bwa^S* 

iW£»jft**a»*j«w-*£ t mmt d ra 
[ooi6] ^mfrmnsmzmfctztiMz. 

fcsww^askiiK^wsar <ald) h^tt/us.-^ 
A:M K (A 1 N) jf £»r6&pg;_bi^o7 
/^$-'/•A:r•'^ h^^f h*s±ai(;7;i/=-'>A7r^x^ 

4r-7-fb'<A10N) ff(»jftf-«RB ; 13 £V±3& 

aw-i.aiesrftfii-rsifc^itfflk^DRAM^-v^ 
[0017] *^w-e«fli!«ew^^-t-&3t^)C, 

*3MHU:. *?iS*^*+^*£i#ODRAMgEfc: 
>llt ; .Lie* * -y ?iK'J v'J 3 ynmiMiZMfSL* 



'J >- y 3 y«ffiT«jfi$*i4 c t £*$®t t 

6DRAM*-WtS/* 

[0018] *«^*<^<0B««:iiflW-4£fc, * 
JHBtt. m^fPRffl^^^^SrJ^DRAMgSttJ 

«©t ; y ?#'J S/'J aXfcJhMORlftS 

ft£7;US-?A:M b?>f Hit : ±12^7/1^ -*/■ 
Atih7-( b'Jfl±&K^$ft£7/l^-^A**;/ 
7-f F (A I ON) ; ±IS<7)7;U$-^A^ 
Jfv-7-f FJBiSBfcJftRSfUfcrU-l- (Plat 

e) ^yyyay«ffiTflH«Sfi6c:fct1#afcf *d 

RAM* + vti/*«:lIflW-4. 
[00 19] 

[^Bfl^HJfe^Jffi] OT. *»^«SS«JflDRA 
[0020] 02-414, *%H0m5SNfl£fiEV\ 

DRAM^'-v/^^oiija^rffiSra-risuwgi-rfc 

3>UMtit ( S i 0 2 ) 10 1 jWMESfrCfc 9 , 

wmm*wis?t:mm?>T®n&t ixwmmxv 

i/'J 3> (storage polysilicon) 1 0 2# { ^j££ftT 

v^&. *lt. lieo^a^y^ynyi 0 2&y% 

«IKl0 1tf>±«fc:. 7^5^ (A 1 2 0 3 ) 10 3H*< 

[002 1 ] Hffcflt LT, ±EW7^S^JB 1 0 3 
(4, JiFf/laS^F (atomic layer deposition ; ALD) 
tttjmt&ZbtfiX'**. 7/1^571 0 3 £DRA 
9 (OttmmiZtfim't&tzMZii* XT-y^i) 

a- y y ^^ft»r^«^Krtc««rt-&^tt«!*^ 

■CfflfflLTV^X^-y^-yy^ (sputtering) ^ 
T. ±lfi<07/P5^Hl 0 3 I^m*ff 

T y 7^^'- y y yWfit, 3 ^TCfflit^^m^M 

i o 3^^1-^^conjfe^t lt. it^smm 

(chemical vapor deposition ; CVD) ^T^?:®ffl"C 

Z&fiK ifrawx^-y^-yy^^ttiswt, Xf 
co7;p s tfi^ i o 3 ti. rn^mrnm <ald> ^t- 

JRftSilfcTA'S^aBi, #^ b b bM (amorphous) 

T\ Xr-y7^/N*-y -y^'iil 0 0%tifirJ<SStc^ 

[ 0 0 2 2 ] 03 fi, JS^FJl^«^t ; ^jS§^7/U 
$^±^7^5-^-?-^ h 5 4 KS1 04£»J£ 
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3fc7;U5-^-M h7W FBI 0 4 fcllFfJBII«# 
> • i/fi- (in-situ) -tS i o 

S«;ti:J:ot, a i 2 o 3 /a i N&£i£igtt?iqg 

[0 0 2 3] 04«4, rU—b^Uvlln^Sl 0 5C0 

fcA 1 2 0 3 /A 1 N££$g«#j¥Iftl 1 5_k*fc, K— 
h-y^§n^^ l JvUrjy5r^«-ri.^ht\ DRAM 
#^f->^iO±U«ffil 0 5 £»£f $. 
[ 0 0 24 3 0514, 04<OjSO»n 1 8 0Sfl<i<D&*ia 
t, TVUS^-JK (Al 2 O s ) 1 0 3fc7/US-^A-M 
h74Ki(AlN) 104*IfflniS«'<ALD)# 
jfcKi 9, — jgt?Jl (one atomic layer) CD±#£H:£ 
ftTSlMIS-ariCfcT. »Jfc3ftfcA 1 2 0 3 /A 1 NH 

[0025] *%ty<7)%Mmt IX. 7)U5.-tmi 0 3 
fcT^S-^A-M F?-f FUl 04£&* 1 . lA-f 
ITPJfjit 1 (ALD) *#C»lfflR«L*«MW-* 
.rfctiO, ft+A«0J*Stf)A l 2 o 3 /a l Nt££US« 

[ 0 0 2 6 3 126(4. *^«SatWfc IX. Of^MM. 

(atomic layer deposition ; ALD ) ^T^ti5V"> 
T. A 1 2 0 3 /A 1 Nfc^RHfl^MfcJBJS-fSfctfxZ) 
7-*#*&AJB#£fl:Mia^&S. 06§r#BS 

u a i 2 o 3 /a i misimimm^mmmtt 

XrB&t&fc#>C07!fA'Vl>->yy (gas pulsing) 3£S 

[ 0 0 273 -tfcfct). ^<-<0E*Sr-£{:*H# 
-tSfcftt. flfEA £ ft & #8^X5 0 3^ 
(C. jMjgSilfc (pre-determined) y-XtfXgiLAWf 
£4 9. MJ^f-Zl/T^S-^A (TMA, tri methyl 
aluminum) y-X 5 0 0 b H 2 O y-X 501, N H 3 V 

-x 5 o 2ii. -g^»ra^^v^^®t-aA§ 

it, -eit-eitwy-X^aAWtfra^^'-^ (purge 
or purging ) JfMfttf* 5 0 4 #SEA-3*l4 . 
[00 283 *»BH<0SOfcMi: LT. »B^#*&t>\ 
Jl-iftfXVTA'*y (argon) ( A r ) , SSS ( N 2 ) 
*fcl*NiJ*A (He ) +<3tfhj&»-o«:«Jtt<&£i: 

[0 0 293 H65r#RB-ri>i:, TMAV-^A-y 
-»H 2 Oy-^^A , --/'-»TMAy-^A-y^NH 3 

xtzmmK miHffrtLxjmzti. mm-ti 

A 1 2 0 3 /A l N*&mflc|tMaJV£tt. ifZJVl'i' 
[00 303 1" -&0)tfZJVl>l'yr*M 

&»Tt6*rt c, a i 2 o 3 /a i Nwa^^ftas 

I42. 2A(1. 1 Aff^A l 2 0 3 i: 1 . lAJScOAl 



[0 0 3 1 3 *«HBC8f 3Hit<Wi: LT. Jiill»# 
st?A 1 2 0 3 /A l . NX6limtfm*8j&?*fc#tf) 
y-X^tJiotTMA (trimethyl aluminum) V— 
^ft')l:7/l'S-^A?D7^ K (aluminum chlorid 
e. A 1 C 1 3 ) y-^Srffiffl-rSit^^S. £0 

?D5^f f y-x-^°-^H 2 o y-^.-^-v-r 

;^-W?07^( FV-.X-vt-5*-*NH,V-.X-» 

[0 032 3 4fc. TMAV-^&WfflLT±E^a^ 
a«iteTIJS*JBdt1-4«#. 3 0 0-4 5 OTJtfSWil 

irc«ao»tt*»-p««*f»& z t . TM Ay 

*&fc!4. 4 5 0-6 0 0Kxm%iBJ£i:tmtlZ.b 
K4 0 , Aft<9Kdllim9 JB£ f#& £ fctfT* l> . 
[00333 *«^<oas 1 

flfcT/PS-HWStt. (amorphous) tfMX\ 

Xr-yrXrX-U -y^'141 0 0%fci!£<»>tt£#-3. Hit 

HSWr^-Cr-Uy^ (annealing) XS*Jttft*i 

;p s -fnis* 8 0 ox:xmmr- u 3 o^-^^ji 

Lfc%&. StBStf>ffiUr¥£»fi 6 3 3. On m<7»# 
LI. 6 4 0*»6l. 692ttiJnS-frl.ctA { r& 

mcr>m\ mmmmxt. mm^vzymmcom 

S (Tox) JiMti:t»tH. 
[0 0 34 3 T/l'S-HKWi. ^Uny^blS (SiO 
t ) t 'J a VHftlR ( S i N ) ^a^RS(WRt= it 

5- ■ y-HMA (Fowler-Nordheio) ^^fr«hy 

^ ^^*^XAtiBHt*«»IR«« (di 

electric breakdown) ^tt* i HHt^ l 9 J W"V\. L^* ? 
->T, *^0^1HS|fflJt^^A lj'Oa/A 1 

®?miP&X'mil*?< . r-tv-yvy^jv (Pool 

-Frenkel ) h y*A4KUKt> X? ~XA*«ji. feilft 7/W 

h^-f f (a i n) mgzrmt (A l 

2 0 3 ) b&ttX'&fSLZlt&Zbk.X'yX. WHt^TffM. 
[ 0 0 3 5 3 0 7 (4, 2 SSfcfflfcft 5 DRA 

mM 1 0 0 JtlCJEWSftfc y'Ja >IWtR 1 0 1 & 
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if, *mm&i oQin^wm^^-y (hem 

spherical grain ; VXT" HSG" iu3) SrftoTSB 

mmmx? ? ? ( stacked ) wmmx'j ^ o =» >mm 1 

0 2fr«£ftXOS. 

[0036] R^X . ±Mi(7)X? y ?#mi?y 'J a 

a i 2 o 3 /a i NM^tm.&mmmis.ztiz. 
[00 373 H8(i, ^mcomsmmm^vtoDRA 

M**rni/?(F>%\mmX'foh. S8£#.#t-i.i:, 
1 0 0 ±.lzB&2tifzx? -y ?!tfy 5/ 'J a 
€®1 0 2<i, Mf£Jf*S-l£&&K. H«JB (cyli 
ndrical ) &&£ LXfc 0 . JJE^RffiflB*? 7 ?*'J 
v'J a >TS?«ffi 1 0 2±»fc. frai^js^flget** 
X'A 1 2 0 3 /A 1 NOa^»«««JR^»lS3*6ik 
S . 0 7 RtfH 8 cotmn 1 8 0 g&fttttt h ffi 

[0038109-11 (i, *&HaoJ64g«5fllCft , 5 
D R AM* -v^C^^<«ttfc)Sri6tlU>f ISUW HT* 

BftKl 0 ltfJBfijtSixXfcO. m^TO*^^? 
£fiij£ti>Tasm®fc Lxwmmxv v 'J a y 1 0 2# 
»*s*irv^«. * lx, ±MSitvmm#vi'Ozi>i 

H2 o 0jWB*8*iTkV&. ussfflt lx. ±ie^r>u 

$ -*>A-M h5M h'12 0 014. JS^S^Jf^X© 

[ 0 0 3 9 ] 0 1 0 fcSSfW 6 fc . tgrFMmUi&vm 
tfSilfcT^S-^A-M KB2 OOSrKS (O 
2 ) «B^#XTX»fc$-£S i t izX 0 , ±EWT/P 
$->}A-M ^7'^ H»»2 0 0±*fc. 7^$-^A 
ttv+AYvA H (A ION) 20l£JBfifc**. 

[0040] £*LfcfiWfc. JM^/IISS^xm^ft 
fcT^S-^A-^ F20 0±*£7/l'$-'?A 
ttisIrA Yy4 h'2 0 l*igj£L. A 1 N/A 1 ON 

mWMMk LXmmi-ixli . r-;l'-7l'yW'fr 

£4rtfWTii$r<, 7/PS-^A^M b5-f HJ82 0 0 

<ouMtxsaPST^-v-'^^«ff i o 2tr;i-5-9A 

-M h 54 K 2 0 OlHtefipaE-f iffffifcB (interface 
defect) £$#X'££:£i5f#fcS. 

[ o o 4 1 ] 0 1 1 ^#ra-r 4 1 . mjMm&mx 

3B*8*lfcT^Si»>A**s/^ h7-f h'2 0 l±gf 

*-w^*_ta5«&fc LXTV-r-tfy^yavi 
0 5#jft£$ftx^6. 

[ 0 0 4 2 ] 0 1 2 ti*^B3om 5 HSK0|IC«a ^ D R A 
M**;*y*e>»MT*S. 01 2SS?ffiW6i: N ¥ 
1 0 0±(C»**ilfc^ U a ylMkR 1 0 1 & 



10 2jWBjS3*IX^4. R^T. ±IEOHSG*flUfl 

# y v y a ymsi o ztrnz^wm-KitTTiv* 

-•>A:M hy4 HJB2 0 0*gi5JfiSii N ±E?)7/l/$ 
-?A-M r-7,>f HSM2 0 0£B8S#Bm#*TX'K 

\rfA H2 0 1 ZBtiLth. LfctfoX, *f6Bg 
WSSHttWtfleoDRAM^+^i/^li, HSG^H 
C7)A 1 N/A 1 O N *S-£fMM £ Mfitl" ^. ^SfS^ 

[004 3] 01 3i±. *^^6HM0iJ{^aDR 

^m&ma. 1 o o±c^ y a yffi^K 1 o 1 jwe>iss#i 
Tfco. nfijB^^7^s»ffl#y^yayTa«ffii 

x ? -y ?wm\# y v- y n y«s 1 o 2 wjist . 

BM3^tHll^Ml:J: 0 A 1 N/A 1 ON 

[0044] ^m^mmmam&thnmm 
[0045] m^ixtz^mcr>m±bm^mmma. 
^E^»*kLT. mm. m+izkiusmft 

[ 0 0 4 6 ] *X«T8R^$ii^Wfllfct j:Stdl 

mtf*wmm-BW*imi-&tz#>iz®<Dffimx'®iE 

[0047] Sis»t:, SStttlMi'ff^HsttL^fcJ:* 
[0048] 

tT)V~-1J±1-4 hy4 MAI 2 0 3 /A l N) 

^A^-dfv^-^ h:M h (a i n/a i on) m-smm 
<D¥mfa d r a mis s fix v * y v y 

3^SrT»«ftkLX««LXffifflLXfc. tfigra^« 

[ o o 4 9 ] a*. Ammxtg^mmift 
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[013 ^frIS^^S-fkl=ff^DRAMdf-r^v 

[03] *^BH«miHifiWcta!V^DRAM#rA^^ 
[04 3 *WB«JBljtlt0!fc«V^DRAM^+^^ 
[05 3 04, 07aiA'08<7)^P31 8 0cDg($ft<7)- 
[06 3 *?|HBcofB 1 HSfiffltcft a ffi?J|||« ( A L 

d ) v-xifx&}im<r>-mz$ib-twm:h& . 

[07 3 *^^2HffiWtCt¥aDRAMdf^y\-^^ 

[08] *^BH^m3IUiM^aDRAM4r^x^ 
^HW^^TBfiiiBlT*)*. 

[09 3 *&BJ!<O*43Stt0!Kt9S5 DRAM+t^^ 

[013 



[010 3 *ftffl0)fl$4Htt0li=ft? DRAM^t/ti/ 

[0113 ^SFJlW^lt^fcfiEaDRAM*^^ 

[012 3 *#Jc0m5HMWC^^DRAM^^nV 

[013 3 *36^ £ ogS6HSSWt:fi!'5DRAM4f^^ 
^^-f?J2r*-r»iffi0T'^-S»„ 

ioo: *mmM. 

10 1: S/'Ja^lWkK 

102: v'J ^ yy^affi 

103: (Al 2 0 3 )li 

1 04, 2 00 : T>vk=yjM-A hyJ H (A 1 N) 

1 0 5. 2 02 : 7V-h (plate) >J is U 3 y Jiff 

115,125, 135:A1 2 0 3 /A 1 Nff£R«tt 
H 

20 1: T/US-^A^^-f r-7«f h" (A 1 ON) 
[023 




[053 




[063 



(Ar,Ni,He) — 
(Ar, It. Ho) 



ON | 



V5C0 



I ON I 



OFF 



OTP 



OK 



OFF 



V5C1 



OFF 



OFF 



502> 



ON 



ON 



ON 



ON 



ON 



OFF 



OFF 



OFF , 



OFF 



^504 



505 



(8) §512000-58777 (P 20 00-58 75 



l®3] 



[04] 





imi] 




[08] 




[HI 0] 



[09] 

200 




101 
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101- 




102 



■ 



Ml 



100 



F^-A(##) 5F083 AD24 AD42 AD62 HA10 JA01 
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